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An Account 

Concerning t^Refolution of Equations in Numbers* m 
farted by Nr. Iohn Collins. 


This Account fhould have been annex’d to what was dif- 
conrfed ofMonfieur Slufm his Mefolabe in die precedent Tradt, 
if then we had found room for it. For, the Reader having 
there underflood, how farr the Geometrick part of Algebra is 
advanc’d by that excellent perfon, ’twas likely, he would 
be inquifitive to hear fomewhat concerning the Exegefs N»- 
mrofa , or the Refolution of Equations in Numbers. For 
whofe fatisfadlion herein, we fhall here infert the Account 
then omitted, being part of a narrative, formerly made by M„ 
Iohn Collins touching fome late Improvements of Algebra in 
England , upon the occafion of its being alledged, that none 
at all were made fince Des Cartes. 

i* It hath been obferv’d by divers of this Nation, that 
in any ./Equation, howfoever affe&ed, if you give a Root, 
and find the Abfolute number or Refolvend (which Viet a calls 
Hmogentum Cmparationis) and again give more Roots and find 
more Refolvends > that if thefe Roots or rather rank of Roots 
be afliim’d in Arithmetical progreflion, the Refolvends, as 
to their firft, fecond or third differences, &c. imitate the Laws 
of the pure Powers of an Arithmetical progreflion of the fame 
degree, that the higeft Power or firft term of the Equation is 
of. e. g. In this Equation aaa—3 aa+4 a= N, 
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To wit the 3d. differences of thofe Abfolutes are equal,as, 
in the Cubes of an Arithmetical Progreflion. 

a. To find , what habitude thofe differences have to theCV- 
tfpient , of the Equation, *i$tbeft to begin from an Unit. 

3. Inany Arithmetical Progreflion, it you multiply Nunr 
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bers by pairs , you (lull create a rank of Numbers whofe %d„ 
differtnces are equal ; and if by ternaries , then the differen¬ 
ces of thofe Products fhall be equal. And how to find the 
greateft Produift of an Arithmetical Progreffion of any number 
of terms having any common difference affign’d, contain’d in 
any Number propofed, is fhew’d by Pajcal in his Tradi dnTri- 
angle Aritbmetique , where he apply’s it to the Extradiicn of 
the Roots of fimple powers. 

4• It appears. How this rank may be caried eafilyby Ad¬ 
dition, till you have a Refolvend either equalL or greater or leffe, 
than that propofed. 

5. When you have a Majus and Minus ^ you may interpole 
as many more termes- in the Arithmetical Progreffion as yoa 
will, that is to fay, Subdivide the Common difference in the 
Arithmetical Progreffion, and render it lcfTe; and then renew , 
and find the Refolvends, which are cafily obtain’d out of the 
Powers and their Coefficients, which are fuppof d knowxje, and 
may be readily raif 'd from a Table pf Squares and Cj«£«,&c. with 
which kind the Reader may be furnifht in Gpldini Centrobaryu 
and Babingtons, Fireworks .* By this means you may obtaindivers 
Figures of the Root; and then the General Method of Viet a 
and Harriot runs away more eafily, and is fo far improv’d, 
that after any figure i§ pla^d in the Root, moff certain Chai- 
radfers are given to know by aide of the fubfequent Dividend 
and Divijor , Whether the figure before affum'd be too great 
or too fmall: or laftly it may well be concluded, that, as in Lo- 
garithmes, when you propofe.fuch an one as is not abfolutely 
given in the Canon, you doe by Proportional Work, ufingthe 
aid of their ffrft differences (whentheir Abfolute Numbers dif¬ 
fer by vmt') find the abfolute Number true to 5. or 6» places 
further than the Canon gives it (the reafon. whereof is, that the 
firft Differences doe likewife agree to about the fame Number 
of places;) that! fay, the like maybe done inequations, af¬ 
ter divers of the firft figures of the root are found; provided 
there be the: like- agreement • in the firft differences of the inter- 
poled Refolvends* 

Moreover we ought here to-take notice of a-more fubtilekind 
of Interpolation, common to. all gradual Ranks or Progreffion^ 
of Numbers^where in Differences.happen to be equal; Of which 

kind 
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kind the Redcr may find Examples in triggil Arithmetic* Lbg&- 
r Ohmic a et Trigonometria Britannic* , relating to-Logarithmes, 
Sins s, and the Powers of an Arithmetical Progreffion : But the 
method there deliver’d maybe rendred more eafy and general, 
•viz. by aid of a Table of figurat Numbers, by deriving 
Generating differences fought, from thofe given * a do&rine, 
that eafily flows from Mercators Zogarithmotechnia , and of 
ufein the Cafe in hand, fhould we fuppofe thefe Powers and 
their Coefficients vnknown, or a Table of Squares and Cubes 
wanting, and give nothing more,than a few Refolvends belonging 
to equal Moments or Spaces. And this may likewife be of 
good ufe in (S staging , when having the Contents of a Solid, 
for every Inches, more or lefle, given, without knowing the 
dimenfions of the Figure, and even in mofl: Cafes, when the dif¬ 


ferences are Progresfive of one kind, without knowing the Fi¬ 
gure it felf, having nothing given but its Contents at feveral 
equal Parallel diftances, each fuch diftance may be fubdivided, 
and made as many as you pleafe,and the refpe 3 ive Contents 
found by this general Method of Interpolation.* 

*Nna. jhe Author (m. Col. After one Root is obtained , the 
Uns) biveing expirin'i Mercator i Methods of Huddenius and others will 

*prelfc the Equations foas to obtain 

thereof with Examples > hath life- TtiOtC y 2nd COniCtJUently all of theiD 
wile bindiei this mrk of inte, P o- 6# i t j s eafy, by a Table of figurate 

true to ti. or ?o. puces of fi. Numbers to give the fum of any fuch 
gurnbj merDivif,on(or Proper- Rank or any term in it reladngto a 
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fion 9 which (as ’tktbtrc itiuflra - Roots$ but ^ converfo 5 giving the Jtf- 

ted) did not Ceem to extend furr U ve nd to find the Root, COms tO 30 
enough.?'™ hath already been com- J c j-rr . f 5 ^ , 

municated $ fome Months firice, to t(JlWtlOn 2 S uialCUlt 3 S that propofed 5 

fome of the Members of thi k So- as in D. Wallis his Chapter of Fi- 
ciety, and mij beexpefltd hereafter. gUratg Numbe ^ 

7. Some affirm, they can give good Approaches for theob- 
t a in: ng a Root of any pure power, affected Equation, or for the 
finding of any of the mean Proportionals in any Rank between 


two extreams given. 

8 . Others pretend to have found out a method (incited there¬ 
to by an example /# Albert Gerards Invention Nouuelle en Algebre 
a Amjlerdam 1619.) (o much, by comparing of Equations, to in- 
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creafe or diminifii the unknown Root of Equation, as to render 
it a whole number (or lefTe differing therefrom, than any Error af- 
fign’d,) and by Albert Gerards Method of Aliquot farts to find 
the fame,and thereby the Root fought, although it be a Mixt 
Number, Fraction, or Surd. 

Probably this may fympathife with what is promifed by the 
Learned Hudienitu in Annexis Geometric Carte[tana, where he 
faith, he intended not then to publifli certain Rules, he had ready; 
whereof one waS, To find out all the irrational Roots both of 
Literal and Numeral Equations. This muft be underftood when 
fuch Roots are poftble ; for his certain, there are infinite Equati¬ 
ons, whofe Roots are no ways explicable, either in whole or mixt 
numbers, Fractions or Surds, and can be no otherwife explain’d, 
but by a quam proximo. 

P. The Author of this Narrative confidering, that the Co¬ 
me k Sections may be projected from leffer Circles placed on the 
Sphere, and thence eafily (otherwife than hitherto hath been 
handled,) deferibed by Points, and that by their Tnterfe&ions 
lome Spherick Problem is determined, accordingly he found, that 
this following Problem according to the various Scituation of 
the Eye, and of the Projecting Plain, would take in all Gafes. 

The Di/lances of an unknown Star are given from two Stars of 
known Declination and Right Afcenfion ; the Declination and Right 
jfcenfton of the unknown Star is required. 

And faith, he hath obferved, that, admitting the Mecha- 
niime of dividing the Periphery of a Circle into any number of 
equal parts,or (which is equivalent) the Ufe of a Line of Chords, 
that this Problem, wherever the Eye be plac’d, may be refolved 
by Plain Geometry, and yet the Ey fhali be fo plac’d, as to de- 
termin it by the Interfedtions of the Conick Sections; conse¬ 
quently thofe Points of InterfeCHon (the Species and Pofition 
of the figures being given )may be found without deferibing aBy 
more Points than thofe fought; and the Lengths of Ordinates- 
falling from jhence on the Axes of either figure calculated by 
mixt Trigonometry , and hence likewise the Roots of all C®- 
kick and Bi-quadratiek Equations found by T rigonometry* 

For giving from the Mefolabe mention’d the Scheme that 
finds thefe Roots, it will then be required to fit thofe Sections into 
Cones , which have their Vertex either in the Center; or an af~ 
■finned point in the Surface of she Sphere? to which they- 
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relate as projected, and proceed to the refolution of the Prob¬ 
lem propof’d: And howto fit inthofe Sections,fee the 7. books 
of Apollonius,M^dorgius, the 3d, Volume of Des Cartes’s Letters, 
Leotaudi Geomttrka practice, Anderfonii Exercitat, Geometric*. 

As to the Problem it felf, it is determin’d on the Sphere by 
the InterfcCttons of the two leffer Circles of Diftance, whofc ro¬ 
les are the known Starrs, And this Problem hath divers Geomc - 
trick ways of refolution, 

1, By Plain Geometry (in the fenfe before- mentioned *, ) Sup¬ 
posing a Plain to touch the Sphere at the North-pole : if the Eye 
beat the South-pole , projecting thofe Circles into the fiid Plain, 
they are (till Circles(by reafen of the fub-contrary Sections of the 
Vifu lCones)whofe Centers fall inthefides of the llight-lln’d 
Angle,made by the Projected Meridians > that pafs through the 
Jcoown Starrs*,and thus the Problem is eafily folv’d in this manner. 

2. Ifitbe required to be performed by Gonick Geometry •, in 
one cafe it may be done, by placing the Ey at the Center of 
the Sphere, and projecting as before> to wit, when the lon¬ 
ger Axes of che figures being produced concur above the Vertex > 
Here the Problem is determined by the InterfeCilons of two Co¬ 
nick SeCt ions (whereof a Circle cannot be one, anlefs its Cen¬ 
ter be in the Axis of the ether figure.) And in this fecond Cafe 
thefe points of Inter feCtion fall in the fame right line or project¬ 
ed Meridian, they did before, but aca moreremote diftance from 
the Pole-point, to wit, inthefoimerSuppofic'on the Solar 
diftance was meafur’d by a Right line,, that was the double Taa- 
gent ofhalfthe Arch 5 here it is the Tangent of the whole Arch, 
Hence it is evident, how one Project ion may beget anotheryea 
infinite others, altering the Scaie 5 and how the leffer Circles 
inthe Stereegraphick Projection help to deferibe the Conick Sec¬ 
tions in the Gnomonick Projection: But (toreduce the matter 
to one common radius ) if we fuppofe two Spheres equal,, an 1 fo 
placed about the fame Axis , that tire Pole-point of the one fh ill 
pafs through the Center of the other, and the Touch-plain to 
pafs through thefaid Center or Pole-point, and that a letter Chi¬ 
cle hath the fame p:fition in theca? as in the other •, Ttren , if 
the Ey be at the South-Pole of the one, it is-at the Center- of 
the other $ and any projected Meridian drawn from the projec¬ 
ted Pole-point totals through both ; the projections of thefe lef- 
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fer Circles , the diftinces of the Poiats of icterfe&ion are th£ 
Tangents of the half and the whole Arch of the Meridian fo in¬ 
terfered. But as to the Points of Inter fedtion .> which determine 
the Problem propofed, they may be found without the aid of the 
former way, from a Gnoonmiek and Stenographic!: method of mea- 
furing and fetting off thefidesand angles of Spherical Triangles 
inthofeProje&ions,whieh isncceffary in what follows. 

It the Problem is to be perform'd by Mhct Geometry , as by 
a Circle and either a Parabola, Hyperbola , or Ellipfis , the Cir¬ 
cle may be xonceived to be the Su'-contrary Se&ion of a Cone 
projeTed by the Eye at the S eutk-po!e,and any of the reft of the 
Sections by the Eye at the Center of the Sphere. 

4. If by r ny of the Conick Sections however policed $ the pro¬ 
jecting Plain may remain the fame, but the Eye muft be in 
fome other part of the Surface ofcheSphere,and notin the Axis. 

Thefe things were mention d to invite the learned 
to their Confideration : I (hill only further adde, that we can¬ 
not fay,what may be expedfed from the labours and endea¬ 
vors of divers Learned men of this Nation, partial’arly from 
Dr. Wall is , who hath fo excellently refolved and conftru&ed 
all Cubick Equations at the end of the fir ft Treatifeof his Ope¬ 
ra Mathematicaby aide of a Cubick Parabolafer , mentioning, 
that by fuch Curves the Roots of all Equations may be found: 
And who hath promifeda Treatife of Algebra and Angular Seffi- 
ons , wherein the Reader need not doubt to meet with fatisfadlion 
in thefe Myfteries.Nor ought we to omit the mentioning of the 
Modeft and Learned Mr ;Barrm, who (among many other ex¬ 
cellent Subjdfs, and particularly his Opticks now, at thePrefs) 
hathperform’d,what thefamous Italian Geometer Mich. A. Jtkci 
hathpromif’d in Exercitat, Geometric a f printed at Rome 1 666, 
and lately reprinted here) about Curves of feveral degrees, thac 
ferve to determine and refolve all zAEquations■: which hath like- 
wife been done by ocher Learn’d men of this Nation. 

An Account of Books. 

I. PR jRLUDI A BOT ANICA RobertiMoiifon 

Scot: Aberdonenfis. Lon Jini, impends $ac. Alltiiry , 1669. in8o. 

This Prelude of this Excellent Botanift hath two parts ? The 
firft gives us an Alphabetical Catalogue of all the Plants in the 
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